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 Reproductive performance is a major concern for pork producers because the financial stability of a pork 
enterprise that produces piglets is substantially influenced by fecundity index (FI) for number of piglets born alive 
(FI = farrowing rate x litter size born alive).  It is well known that farrowing rate and litter size are affected by 
numerous factors.1,2  A new reproductive technique that pork producers are hearing and reading about is intra-
uterine insemination. 3,4,5  Intra-uterine insemination is the process of placing spermatozoa directly into the uterine 
body instead of the cervix as traditionally done (Figure 1).  The uterine body is located between the cervix and 
uterine horns.  The uterine body is about 1.5 to 2.0 inches long.  Although the sperm cells are placed about 8 inches 
farther into the female reproductive tract, the sperm cells still have to be transported through the uterine horns (32 to 
46 inches in gilts; 47 to 52 inches in sows; Figure 2). 
 
 Many pork producers are told that reproductive performance will be enhanced when multiparous sows are 
inseminated by the intra-uterine procedure.  However, many questions about intra-uterine inseminating procedures, 
reproductive performance and economic aspects have not been answered with an abundance of scientific data.  The 
purpose of this manuscript is to discuss pros, cons, results of available research data, and economical aspects 
relating to intra-uterine insemination.   
 
Pro(s).  
 
For new technology to be adopted by the pork industry there has to be a true beneficial effect on productivity and 
economics.  Some of the claims stated as advantages for the intra-uterine insemination procedure are:  (1) less back-
flow will occur during and after insemination, (2) fewer sperm cells per dose are needed, (3) a smaller volume of 
semen is needed, (4) less time is needed to infuse semen after placing the catheter into the uterine body, (5) paternal 
genetic cost will be lower per dose because less sperm cells are inseminated, and (6) as a result of less sperm cells 
per dose fewer boars will be needed to produce superior semen. 
 
Back-flow.   
 There is no doubt that back-flow is frequently observed during and after cervical insemination (Table 1).6  
Although the causes of back-flow between sows are still poorly understood, many times we have observed the back-
flow problem is due to the skill level and patience of the inseminator (technician).  The volume of back-flow that 
occurs during the process of insemination is quite variable (Table 2).6     
 
The question is:  Does back-flow affect farrowing rate and litter size born alive?  For back-flow to have a 
significant affect on farrowing rate and litter size, there has to be a loss of sperm cells in the volume of back-flow.  
The percentage of spermatozoa lost in back-flow from an experiment in The Netherlands is indicated in Table 3.6 
There was a high linear correlation between volume of “fluid” lost and number of spermatozoa (During 
insemination, r = .97; 0 to .5 hours after insemination, r = .73; and .5 to 2.5 hours after insemination, r = .81). 
 
The experiment in The Netherlands did not allow the sows to farrow; thus, farrowing rate could not be 
calculated.  The experiment did evaluate the effect of backflow on fertilization rate of oocytes.  Although the 
number of observations for the high amount of sperm loss category was very small, a negative effect was found with 
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a high amount of back-flow during insemination on the percentage normal embryos when 1 billion spermatozoa 
were inseminated (Table 4).  The percentage of normal embryos was reduced (P < .05) regardless of the interval 
from time of insemination to ovulation.  There are not an adequate number of observations to evaluate whether the 
interval of time from insemination to ovulation has an effect on percentage of normal embryos.  Numerically, the 
percentage of normal embryos was 22 percentage points higher for sows inseminated with 1 billion sperm cells and 
insemination occurred within 0 to 24 hours of ovulation (68% vs 46%).  The amount of back-flow after insemination 
did not affect the percentage of normal embryos in any of the three insemination dosages.   
 
Sperm cells per dose.   
 Traditionally, estrous gilts or sows are inseminated two or three times during estrus with 2.5 to 4 billion 
sperm cells per dose.  Thus, 4 to 12 billion sperm cells are used for one pregnancy.  The minimum number of sperm 
cells per dose, that will result in a high fecundity index for number of piglets born, is influenced by: (a) overall 
quality of semen at time of ejaculation, (b) quality control of semen processing procedures, (c) the management of 
sperm cells during storage, (d) age of sperm cells at time of use, (e) type of semen extender, and (f) inseminator 
skills.   
 
The number of spermatozoa reaching the oviduct is greatly diminished during the “transport phase” 
through the uterine horns.  Although billions of spermatozoa are inseminated, only thousands are found in the 
oviduct.7,8  Sperm losses in the uterine horns are caused by adhesion of sperm to ciliary epithelial cells of the uterus 
and migration into uterine glands 
 
When evaluating the influence of number of sperm cells per dose, it needs to be clearly understood how the 
experiment was “exactly” conducted.  Without knowing anything other than the following statement, the statement 
can be misinterpreted - Depositing a dose of semen directly into the uterus would allow a dramatic reduction in 
number of sperm cells per dose and total volume without lowering the fecundity index.  Because of the “new” word, 
intra-uterine insemination, most pork producers are immediately thinking that the semen is deposited in the uterine 
body.  In reality, most of the research data on low volume and low sperm numbers per dose is related to surgically 
placing spermatozoa as close as possible to the uterotubual junction after hormone injection.9,10 Research is 
underway to develop a non-surgical procedure (flexible fiberscope) for placing spermatozoa close to the uterotubal 
junction without sedation of the female.11 
 
 Recently, France and Korea reported the results about the influence of reducing the number of sperm cells 
per dose on reproductive performance when using the traditional intra-cervical insemination procedure.  The French 
work did not find a significant difference in farrowing rate or litter size when sows were inseminated with either 1.8 
or 2.4 viable sperm cells (Table 5).12  However, it needs to be clearly understood that each sow was inseminated on 
average 2.7  .03 times during an estrous period.  Although the main effect of number of sperm per dose did not 
affect farrowing rate or litter size, there was a significant interaction between age of sperm cells and number of 
sperm cells per dose.  Farrowing rate decreased 8.2 percentage points from Day 1 to Day 4 for sow inseminated with 
2.4 billion sperm cells and 3.6 percentage points for sow inseminated with 1.8 billion sperm cells.  The difference in 
fecundity index between Day 1 and Day 4 for sows inseminated with 2.4 billion sperm cells was 135 piglets.   The 
difference in fecundity index between Day 1 and Day 4 for sows inseminated with 1.8 billion sperm cells was 77 
piglets.  The Korean data did not find a significant affect of number of sperm per dose inseminated (1.5, 2.0, 2.5, or 
3.0 billion) on farrowing rate or litter size (Table 6).13  Once again, it needs to be clearly understood that 
inseminations were performed twice per day with an interval of 12 hours. 
 
Volume of semen per dose.   
 Research conducted in 1968 suggested that gilts inseminated with 100 mL of semen (5 billion sperm cells) 
had a significantly higher proportion of oocytes fertilized and more sperm attached to the zona pellucida than gilts 
inseminated with 20 or 200 mL of semen.14 The current recommendation is to insemination 80 to 100 mL per dose 
into the cervix whereby it flows into the uterine horn.  Why is the volume of semen per dose important?  Does 
volume of semen per dose enhance the transport of sperm cells through: (a) the cervix, (b) the uterine body, (c) the 
uterine horns, or (d) the cervix, uterine body and uterine horns?  The 6 to 10 inch long cervix is a highly muscular 
structure that is tightly constricted during diestrus and pregnancy; however, during estrus the cervix is open and 
edematous under the influence of estrogen.  Thus, a minimum volume of semen is required to ensure that an 
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adequate “flow of semen” moves the sperm cells through the cervix and into the body of the uterus.  Before 
spermatozoa reach the uterine horns, they have to move through the 1.5 to 2.0 inch uterine body.  The uterine body 
is a single structure that “feeds” the two uterine horns with sperm cells.  Thus, a specific volume of semen is needed 
to ensure spermatozoa enter each uterine horn. 
 
Although the volume of inseminate is important to get the sperms cells to the uterine horn, the myometrial 
contractions (waves) of the uterine horn are the major transport method for moving spermatozoa towards the utero-
tubal junction.  Viable spermatozoa arrive at the oviduct from 15 minutes to 2 hours after insemination.15,16  Rapid 
transport of the spermatozoa through the uterine horn is important because: (a)  polymorphonuclear leukocytes start 
attacking sperm cells in the uterus within 30 minutes after insemination, and (b) polymorphonuclear leukocytes are 
in the uterus for 9 to 10 hours after insemination.17  Once spermatozoa reach the oviduct they are protected from 
immunological reactions.  Capacitated spermatozoa fertilize the oocytes in the ampulla of  the oviduct.   
 
The volume of fluid in the uterine horns is greatly reduced at 30 minutes after a natural mating; plus, only 
foamy moisture is found in the tip of the uterine horn at approximately two hours after a natural mating.18 Because 
the volume of an inseminate is mainly composed of fluids instead of sperm cells, the main purpose of a specific 
volume of semen is most likely to “indirectly” stimulate sperm transport.  The seminal plasma component of boar 
semen contains many different substances, such as, hormones (estrogens, testosterone), lipids, and proteins. It has 
been demonstrated that seminal plasma estrogens increase contraction frequency of the uterine horns by causing an 
endometrial release of prostaglandin F2.
19 The physical insertion of a catheter into the cervix (mechanical 
stimulation) has been shown to enhance contraction frequency of the uterus when infusing 100 mL of saline. 
 
Con(s).   
 
Some of the disadvantages for implementing the use of intra-uterine insemination are:  (a) cost per insemination 
catheter is increased, (b) time has to be spent to train people on how to effectively use the new style of catheter, (c) 
the catheter is not recommended for use with gilts and some Parity 1 females, (d) it takes more time to carefully 
insert the catheter, (e) there is an increase in risk of injuring the cervix and uterine body, and (f) a higher level of 
catheter sanitation is required because the inner cannula is placed into the uterine body.  
 
United Kingdom Research.   
 
The objective of the United Kingdom research was to investigate the effect of depositing semen directly 
into the uterine body on reproductive performance.4,20   A new IMV International Corporation inseminating catheter, 
called the DeepGoldenpig (intra-uterine insemination), was compared to the standard IMV Goldenpig (intra-cervical 
insemination) when inseminating sows with an 80 mL doses of semen containing either 1, 2 or 3 billion total 
spermatozoa.  Ejaculate quality was controlled to minimize variation due to spermatozoa (at least 80% motile 
spermatozoa; no more than 20% abnormal spermatozoa; no more than three agglutination points per field at 400x).  
A split-ejaculate principle was used; thus, all treatments were represented in all ejaculate.  More than 10 technicians 
were trained to inseminate with the DeepGoldenpig and Goldenpig.  Although five farms were involved with the 
research project, three farms had not previously used artificial insemination.  Twenty-two boars from two sire lines 
contributed semen but the majority of the inseminations were with semen from 13 boars.  Starting in January 2000 
the inseminations were carried out in the United Kingdom over 27 weeks (120 sows per week).  Two inseminations 
at 24-hour intervals were performed during a single estrus in sows (Parity 2+) with a weaning-to-estrus interval of 4 
to 6 days (day of weaning is Day 1).  Each sow received a single treatment with semen from the same boar at each 
insemination.  The 3,240 sows inseminated were of two genotypes, Camborough and Standard PIC grandparents.  
Sows were pregnancy tested with an ultrasound device at 35 to 39 days of gestation.  The following records were 
collected weekly: pregnancy status, date of return to estrus, date of abortion, sow death or culling, farrowing data, 
litter size, and number of piglets born alive. 
 
 The results of the United Kingdom study are indicated in Table 7.  There was no significant difference in 
farrowing rate or litter size between the DeepGoldenpig and the Goldenpig when sows were inseminated with either 
2 or 3 billion sperm per dose.  When sows were inseminated with 1 billion sperm per dose, the Goldenpig had a 
lower (P < .05) farrowing rate (65.8%) and litter size born alive (9.0 piglets) compared to the DeepGoldenpig that 
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had a farrowing rate of 86.9% and a litter size born alive of 10.9 piglets. The main effect of boar was not significant.  
Statistically, the DeepGoldenpig results were not different from the farrowing rate and litter size results for sows 
inseminated with either 2 or 3 billion sperm. Although the farrowing rate and litter size of sows inseminated with the 
DeepGoldenpig and 1 billion sperm cells were not statistically different from sows inseminated with the Goldenpig 
(2 or 3 billion sperm cells), the fecundity index of sows inseminated with the DeepGoldenpig (1 billion sperm cells) 
had 46 to 53 less piglets per 100 sows bred than sows inseminated with the Goldenpig and 2 or 3 billion sperm.  If 
this small difference is real, the accumulated loss in number of piglets born live would become important on a farm 
with several thousand sows ([52 weeks/year] x [200 sows bred/week] x [46 piglets lost/100 sow bred] = 4,784 
piglets lost per year). 
 
 Conclusions. (1) It is not economical to use an intra-uterine insemination device when inseminating sows 
with 2 or 3 billion sperm cells per dose. (2) Because of a lower fecundity index, it is questionable as to whether an 
intra-uterine insemination device should be used with 1 billion sperm cells per dose when compared to intra-cervical 
insemination with 2 or 3 billion sperm cells per dose. (3) If an “in-house” boar stud is short on number of boars 
producing semen, inseminating sows with an intra-uterine device (2 billion sperm cells per dose) can help reduce 
“temporarily” the shortage in number of doses produced. Immediate action needs to be taken to increase the number 
of boars producing semen because: (a) the intra-uterine insemination device is more costly and reproductive 
performance is not significantly improved compared to using a cervical insemination device with 2 billion sperm 
cells, and (b) there is an increase in risk of lower fecundity index when inseminating sows with an intra-uterine 
device and 1 billion sperm cells.   
  
Argentina Research.   
 
The objective of the Argentine research was to compare the reproductive efficiency in three herds of sows 
under commercial conditions when using either the traditional A.I. technique (100 mL dose with 3 x 109 total sperm) 
or the intra-uterine method (50 mL dose with 1.5 x 109 total sperm or 30 mL dose with 1 x 109 total sperm). The 
sows were inseminated with a Soft Quick (Imporvet, S.A., Spain) intra-uterine catheter. The Soft Quick cannula 
has an external diameter of 3.5 mm, a length of 72 cm (28.3 inches) and two little holes in its head where semen 
flows from the cannula. 
 
 The study was conducted in three commercial herds.  The study began in April 2001 in herds A (96 
females) and B (96 females) and in May 2001 in herd C (62 females).  Herd A and B used different synthetic lines 
and Hear C had PIC breeding lines.  All the females were from parity 1 or more and received 2 or 3 homospermic 
inseminations per estrus.  The sows were not always inseminated with semen from the same boar.  In other words, a 
sow could be inseminated first with Boar A, second with Boar B, and third with Boar C.  Semen used was of 
acceptable quality (more than 70% motile sperm cells and less than 20% abnormal cells), extended with MR-A and 
used throughout the first 48 hours after day of collection. Sows were kept in individual stalls when inseminated in 
the presence of a boar.  Estrus detection was done twice daily.  The interval between inseminations was 12 hours. 
 
The study was conducted during a 4-week period. Within each week, one-half of the females were 
inseminated by the traditional method (100 mL dose) and the other one-half were inseminated by the intra-uterine 
technique with either 1/2 or 1/3 of the traditional dose.  Each ejaculate was split into the three treatments.  Of the 
254 sows inseminated, 127 were inseminated with 100 mL (3 billion sperm), 62 sows were inseminated with 50 mL 
(1.5 billion sperm), and 65 sows received 30 mL (1 billion sperm). 
 
The intra-uterine A.I. technique used for this study is: 
a) Wipe clean the vulva. 
b) Put 2 mL of gynecological gel on the tip of the catheter. 
c) Insert the catheter in a traditional way until “locked” in the cervix. 
d) Push the inner cannula 1.5 cm (3.8 inches) out from the catheter. 
e) Inject 30 to 35 mL of boar semen extender (MR-A) at a temperature of 42-44º C (107.6 F to 111.2 
F). 
f) Wait 1 to 2 minutes. 
g) Carefully push the cannula past the rings of the cervix and into the body of the uterus.  (Figure 3 shows 
the placement of the Soft Quick in the uterine body.)   
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h) Inseminate the dose (50 or 30 mL). 
 
Because of confounding factors (type of catheter with volume of semen, type of catheter with number of 
sperm cells per dose, and volume of semen with number of sperm cells per dose), the main effect of type of catheter, 
number of sperm cells per dose, or volume per dose on reproductive performance cannot be determined. The results 
of this study are indicated in Table 8.  In Herd A fertility rate at day 30 of gestation (pregnancy status determined by 
A-mode ultrasound) was higher for sows inseminated with 30 mL (1 billion sperm) compared to sows inseminated 
with either 100 mL (3 billion sperm) or 50 mL (1.5 billion sperm).  In Herds B and C the traditional method of 
insemination (100 mL) produced the highest fertility rate at day 30 compared to the intra-uterine methods.  With 
respect to farrowing rate for sows in Herd B, a higher farrowing rate occurred for sows inseminated with 50 mL (1.5 
billion) compared to sows receiving 30 mL (1 billion) or 100 mL (3 billion).  In Herds A and C, sows inseminated 
with 100 mL of semen had a higher farrowing rate compared to sows receiving an intra-uterine insemination.  Sows 
inseminated with 100 mL of semen had the highest values for total piglets born (except for sows in Herd A 
inseminated with 50 mL dose) and the number of the piglets born alive. 
 
 The results of this study clearly demonstrate that the value of a product or procedure on reproductive 
performance cannot be determined by using a single reproductive trait, such as, farrowing rate or litter size.  For 
example, sows inseminated with an intra-uterine catheter (30 mL, 1 billion sperm cells) had the highest farrowing 
rate (87.5%) in Herd A compared to the farrowing rate (79.2%) of sows inseminated with a cervical catheter (100 
mL, 3 billions per sperm cells).  However, total litter size born was 2.4 piglets higher for sows inseminated with a 
cervical catheter (12.45 piglets) compared to sows inseminated with an intra-uterine catheter (10.04 piglets). These 
type of results confuse the decision as to which insemination procedure should be used.  To remove the confusion a 
fecundity index should be calculated; thus, a single value can be compared.  
 
Table 9 indicates the fecundity index for sows inseminated with 100 mL (3.0 billion sperm) of semen into 
the cervix or intra-uterine insemination with 30 (1.0 billion sperm) or 50 mL (1.5 billion sperm. In Herd A sows 
inseminated with 100 mL of semen (cervical) had 98 additional pigs compared to sows inseminated with 50 mL of 
semen (intra-uterine) and 38 more pigs than sows inseminated with 30 mL of semen (intra-uterine). In Herd C sows 
inseminated with 100 mL of semen had 106 and 201 additional pigs compared to intra-uterine inseminated sows 
receiving 50 mL or 30 mL, respectively. The only herd where the intra-uterine A.I. technique had a small advantage 
for fecundity index was Herd B.  Sows receiving inseminations with an intra-uterine catheter (50 mL, 1.5 billion 
sperm) had a 13-pig advantage compared to sows receiving a cervical insemination (100 mL, 3.0 billion sperm). 
This data clearly demonstrates that differences do exist between herds.  The fecundity index value was significantly 
lower in Herd B compared to Herds A and C, regardless of the type of method used to inseminate sows.   
  
 Conclusion. The use of an intra-uterine catheter to insemínate sows with a lower volume and lower sperm 
cells per dose has detrimental effects on reproductive performance as compared to inseminating sows with an intra-
cervical catheter and 100 mL of semen containing 3 billion sperm cells. 
 
Midwestern United States Project.   
 
The authors were not involved with the design or management of the project; thus, several confounding 
factors are present in the data set.  The commercial swine operation was deficient on the number of boars needed to 
produce semen.  Thus, the objective of this project was to increase the number of doses per ejaculate.  By reducing 
the “total” number of sperm cells per dose from 3.0 billion to 1.5 billion the number of doses per ejaculate was 
increased.  The total volume per dose was 80 mL for both 1.5 and 3.0 billion sperm cells per dose.  Based on the 
United Kingdom data, it was hypothesized that reproductive performance would be adequate if the 1.5 billion sperm 
cells were deposited directly into the uterine body with an intra-uterine catheter (DeepGoldenpig).  This project was 
not designed whereby a direct comparison could be made between types of insemination catheters (DeepGoldenpig 
versus Goldenpig) or number of sperm cells per dose (1.5 billion versus 3.0 billion).  The number of sperm cells 
used with the Goldenpig was 3.0 billion; whereas, 1.5 billion sperm cells were used with the DeepGoldenpig.  
Although both types of catheters were used within each week, type of catheter is confounded with number of sperm 
cells per dose.  In addition, boars contributing semen are confounded with type of catheter and number of sperm 
cells per dose.  Semen from boars was randomly pooled and only one extension rate was used for the entire pool 
(either 1.5 or 3.0 billion sperm per dose).  In essence, the DeepGoldenpig was used as a “Tool” to solve a shortage 
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of semen problem.  The extender used was X-cell and the age of sperm cells at time of mating ranged from 1 to 5 
days.  Sows were weaned into individual stalls and heat-checked daily during AM.  Within one hour after detected 
in estrus, estrous sows were moved to another individual stall to be inseminated.  Sows were only inseminated twice 
(late morning of Day 1 and approximately 24 hours later).  Starting May 15, 2001, approximately the same number 
of sows was inseminated during the next four weeks with either the Goldenpig or DeepGoldenpig. 
 
The results of the project are indicated in Table 10.  Because of the confounding and data collection 
procedures (some aggregation of weekly data) the data could not be statistically analyzed.  The data was partitioned 
into sows cycling by 7 days after weaning, opportunity sows (cycled > 8 days after weaning) and repeat breeders.  
Although main effects cannot be determined, sows inseminated with the Goldenpig and 3.0 billion sperm cells had a 
higher fecundity index value of 19 piglets per 100 sows inseminated.  The fecundity index for opportunity sows or 
repeat breeders was not different between sows inseminated with the Goldenpig (3.0 billion sperm cells per dose) or 
DeepGoldenpig (1.5 billion sperm cells per dose).   
 
Individual data was available for 142 sows cycling by 7 days after weaning.  Descriptive statistics for 
average total number of piglets born per litter and average number of piglets born alive per litter is indicated in 
Table 11.  The mean  SD for total piglets born and born alive by parity and method inseminated is indicated in 
Table 12.  
 
 Conclusions. (1) There was no difference in fecundity index for sows inseminated with an intra-cervical 
catheter (80 mL, 3 billion sperm cells) or intra-uterine catheter (80 mL, 1.5 billion sperm cells), regardless of 
whether the sows cycled by 7 days after weaning, cycled more than 8 days after weaning, or were repeat breeders. 
(2) Regardless of the method used for insemination, farrowing rate was low for sows cycling by 7 days after 
weaning, sows cycling more than 8 days after weaning, and repeat breeders. (3) If an “in-house” boar stud is short 
on number of boars producing semen, inseminating sows with an intra-uterine device (1.5 billion sperm cells per 
dose) can help reduce “temporarily” the shortage in number of doses produced. 
 
Economic Aspects.  
 
In order to evaluate the economics surrounding intra-uterine insemination, a computer model was 
developed using Microsoft Excel (Appendix A).  The Ohio Pork Industry Center website (http://porkinfo.osu.edu) 
has this model available plus additional Excel models to estimate costs for producing semen, and overall cost of 
production under various scenarios.  This model looks at semen coming from either on-farm collection or from 
commercial/large scale studs.  There are many variables to consider when evaluating the true cost of intra-uterine 
insemination as compared to traditional intra-cervical method.  The current values were assembled by the authors 
and are not indicative of any one system or genetic supplier but are representative of the U.S. market. 
 
The top portion of the spreadsheet allows the user to enter basic assumptions for: Cost of catheter, doses of 
semen inseminated per estrous, number of sperm cells per dose, average number of inseminations per female per 
estrus, estimated farrowing rate, utilization rate of commercial boar stud, utilization rate of on-farm boar stud, and 
average number of collections per boar per week..   
 
The labor equivalency table is used to determine the relative amount of labor each production scenario 
would require relative to traditional methods.  The model is set with a default ratio of one FTE in the boar barn 
(collecting semen, moving boars, etc.) to one FTE in the laboratory (extending semen, processing semen, delivering 
semen, etc.).  If an AI center uses 1.5 FTE‟s in the boar barn to every 1.0 FTE in the laboratory the values would be 
1.5 and 1.0 respectfully. 
 
The next section evaluates “On-Farm” and “Commercial Boar Stud” semen sources for both intra-cervical 
and intra-uterine insemination techniques and the respective costs associated with each.  The shaded cells are 
variables that can be modified by the user.  The following economic perimeters are categorized in the model:  
 
Animal Health – diagnostics, veterinary services, vaccines, antibiotics, etc. 
Boar cost – purchase (including transportation and isolation), lease payments, royalties, etc. 
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Depreciation and or contract production – the cost associated with facilities and equipment whether owned 
or contracted 
Feed cost – total feed cost for grinding, mixing and delivery 
Insurance – the cost of insuring animals, buildings, business interruption, etc. 
Interest expense – interest on outstanding loans  
Monitoring – analysis of feed or environment, security, etc 
Other – legal, travel, donations, etc. 
Taxes – building and real estate 
Boar Cost – is a summation of the costs associated with the boar and boar housing 
 
Employee benefits – insurance, bonuses, taxes, education and training, etc. 
Maintenance and repairs – for both buildings and equipment 
Utilities – gas, electric, water, diesel, telephone, etc 
Salaries and labor – this would also include contract labor and administrative labor 
Labor/Utilities/Maintenance and Repairs – total cost associated with these categories 
 
Freight expense – the cost to deliver semen including labor, vehicle, commercial carrier, etc. 
 
Semen processing supplies – extender, water, slides, pipettes, tubes/bags, collection bags, gauze, etc. 
Supplies general – towels, clothes, boots, disinfect, soap, paper, pens, etc.  
Semen Processing Supplies – total cost associated with processing and supplies 
 
Total Cost Per Dose – total cost to produce a dose of semen with the costs listed above 
 
Traditional catheter cost per pregnancy – utilizes the cost of a traditional catheter times the number of 
inseminations per pregnancy (service) 
Intra-uterine catheter cost per pregnancy – the cost of an intra-uterine catheter times the number of 
inseminations per pregnancy (service) 
Additional genetic cost per pregnancy – additional genetic costs recovered by the genetic supplier through 
pigs produced or per breeding female to equate back to genetic value derived per dose through traditional 
methods 
 
Total cost per pregnancy – the total cost per pregnancy (service) for insemination and genetic costs 
 
Intra-uterine insemination technology generally reduces the production cost of a dose of semen as costs are 
either reduced or spread across more doses.  However, when genetic costs are added back into the cost of a 
pregnancy this technology does not remain advantageous. 
 
Genetic costs were traditionally recovered on a per boar sold for natural service.  As fewer boars were used 
to produce more pigs with the utilization of traditional AI, the cost of the boar went up or a cost was assigned for 
every dose produced.  Intra-uterine insemination, if adapted in pork production systems, will force another 
reallocation not an elimination of genetic costs.  
 
Regardless of the business structure, genetic costs will unlikely be reduced substantially on a per pig 
produced basis.  Genetic improvement cost per dose can and will accommodate intra-uterine technology; however, 
the genetic cost will be captured on a per pig basis instead of per dose.  Genetic suppliers require a certain amount of 
income to maintain genetic improvement to their clients.   If this cost cannot be offset on a per dose basis, then it 
will be offset in other ways if genetic improvement is to continue.   
 
Other economic considerations that must be taken into effect when considering intra-uterine insemination 
are: 
Employee training – Can all breeding technicians successfully master intra-uterine insemination?  Consider 
the „learning curve costs‟ associated with increased open breeding females and decreased pigs produced.  Most 
operations and field research has been conducted with „above average‟ technicians, real world results will likely not 
be as successful as the early intra-uterine studies when and if this technology is widely implemented.  The Argentina 
data clearly shows the farm-to-farm variability in reproductive performance (see Tables 8 and 9). 
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Biosecurity risks – As fewer boars are needed more concentration (fewer studs serving more females) will 
occur.  It is widely known that it is not “if a boar stud runs into a health challenge, but when”.  What is the cost of 
operating existing facilities at partial capacity to diversify risk?  What is the cost of not having back-up systems to 
reduce costs? 
 
Intra-uterine technology is just that - a technology.  Mass implementation should be solely based on 
economic merit and not on marketing hype or the latest fad.  Pork production profit margins have been trimmed to 
levels that new technologies will only be successful if they are economically feasible.  Through the use of this 
economic model, genetic suppliers and careful consideration of other economic factors, it can be determined if intra-
uterine insemination is the right tool for a given operation. 
 
 Appendix B is a simplified work sheet that ties production aspects with semen cost, catheter costs, labor 
costs, etc. to estimate economic value of intra-uterine insemination with various types of scenarios. 
 
Argentina data.   
 Currently, Argentina does not have any commercial boar studs.  Thus, economic aspects considered were 
for an on-farm boar stud.  A comparative study for the cost of an A.I. dose, using the traditional A.I. technique (100 
ml with 3 billion spermatozoa) and for the intra-uterine A.I. method (50 ml with 1.5 billion or 30 ml with 1 billion 
spermatozoa), is shown in Table 13. The cost per dose of semen is 0.8% lower when sows are inseminated with 30 
mL (1 billion sperm) of semen via the intra-uterine catheter.  The lower cost is essentially due to a lower boar cost.  
Although the insemination cost per dose of semen is lower for the 30 mL dose, a substantial loss occured in number 
of pigs born alive per 100 sows inseminated with 30 mL of semen (Herd A, 38 piglets lost; Herd B, 90 piglets lost; 
Herd C, 201 piglets lost).  
  
Unanswered Questions. 
 
1. What is the true effect of the intra-uterine catheter on farrowing rate, litter size, and fecundity index? 
2. What should the volume of semen be when inseminating with the intra-uterine catheter? 
3. What should the number of sperm cells per dose be when inseminating with the intra-uterine catheter? 
4. Is there a significant interaction between volume of semen and number of sperm cells per dose when inseminating 
with the intra-uterine catheter? 
5. What is the true effect of the intra-uterine catheter on fecundity index of sows cycling more than 8 days after 
weaning and repeat breeders? 
6. What is the correct procedure to use for inserting the intra-uterine catheter?  
7. Is it easier to insert the intra-uterine catheter when the estrous sow has not had immediate boar exposure and the 
cervix is “relaxed”?  
8. Should the sows be in a solid standing response with boar exposure at time of inserting catheter and inseminating? 
9. Should the sows be heat-check one-hour before inserting the catheter and no boar is present when inserting the 
intra-uterine catheter and inseminating the sow?  
10. If a boar is not present during the time of catheter insertion and insemination, should boar exposure be provided 
immediately after the insemination process?  If so, how soon after insemination should boar exposure be provided. 
11. If insemination aids are used (weighted saddles, belts, etc.) with a traditional A.I. program, is the overall time spent 
inseminating sows reduced or increased when using an intra-uterine catheter?   
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Figure 1.  Placement of DeepGoldenpig catheter in female reproductive tract. 
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Figure 2.  Location of semen deposition with different artificial insemination methods 
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Figure 3. Placement of Soft Quick intra-uterine catheter in uterine body.  
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Table 1.  The percentage of sows inseminated that have back-flow. 
 
Time of back-flow Number sows 
evaluated for  
back-flow 
Number sows  
with back-flow 
 
Sows with back-flow 
During insemination 120 76 63.3% 
0 to .5 hours after insemination 112a 110 98.2% 
.5 to 2.5 hours after insemination 80a 78 97.5% 
 
a When a sow had urinated into the colostomy bag or the colostomy bag was damaged, the value was deleted from 
the data set. 
 
Table 2.  Proportion of  total volume inseminated (80 mL) that was lost during and after cervical artificial 
insemination 
 
  Percentage of total volume lost 
Time of back-flow Number of sows Mean   se Range 
During insemination   76   7  1.1% 1 to 56% 
0 to .5 hours after insemination 110 31  1.7% 3 to 76% 
.5 to 2.5 hours after insemination   78 36  2.6% 1 to 94% 
 
 
Table 3.  Proportion of  total number of sperm cells inseminated (80 mL dose with 1, 3, or 6 billion sperm) that was 
lost during and after cervical artificial insemination 
 
  Percentage of total spermatozoa lost 
Time of back-flow Number of sows Mean   se Range 
During insemination   76   8  1.3% .3 to 50% 
0 to .5 hours after insemination 110 14  1.0% .3 to 79% 
.5 to 2.5 hours after insemination   78   9  0.8% .3 to 30% 
 
Table 4.  Influence of back-flow on fertilization rate of oocytes 
 
  Interval from insemination to 
Ovulation (0 to 24 hours) 
Interval from insemination to 
Ovulation (24 to 48 hours) 
Sperm 
Dosage 
 Lowa Highb Low High 
Back-flow observed nc Normd n Norm n Norm n Norm 
One 
Billion 
During AI 
0-.5 hr after AI 
.5 to 2.5 hr after AI 
28 
22 
14 
100 
100 
100 
4 
5 
2 
68* 
100 
100 
17 
18 
9 
93 
85 
70 
5 
4 
4 
46* 
90 
98 
Three 
Billion 
During AI 
0-.5 hr after AI 
.5 to 2.5 hr after AI 
12 
6 
7 
98 
98 
95 
3 
4 
1 
96 
97 
96 
17 
15 
13 
68 
71 
88 
4 
5 
3 
89 
100 
53 
Six 
Billion 
During AI 
0-.5 hr after AI 
.5 to 2.5 hr after AI 
2 
4 
1 
92 
100 
- 
1 
0 
0 
- 
- 
- 
21 
21 
17 
90 
100 
72 
6 
3 
5 
97 
42 
100 
 a Low = 80% of sows with the lowest relative number of spermatozoa in back-flow 
b High = 20% of sows with the highest relative number of spermatozoa in back-flow 
c Number of  embryos 
d Average percentage of embryos that were normal 
* Within interval from insemination to ovulation, the percentage of normal embryos were different (P < .05) 
between low and high loss of spermatozoa 
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Table 5. Influence of number of  “viable” sperm cells per dose and age of sperm cells at time of insemination on 
reproductive performance (90 mL dose; BTS extender). a 
 
 Age of sperm cells 
(Days) 
Sperm per dose 
(billion) 
Age x Sperm per dose 
Item 1 Day 4 Days 1.8 2.4 D1-1.8 D1-2.4 D4-1.8 D4-2.4 
Number sows 498 504 503 499 253 245 250 254 
Farrowing rate,% 93.0b 87.6 c 90.1 b 90.6 b 91.9 bc 94.2 b 88.3 c 86.0 c 
Born live 11.4 b 10.9 c 11.2 b 11.1 b 11.5 b 11.3 bc 11.1 bc 10.8 c 
Total born 12.2 b 11.8 b 12.1 b 11.9 b 12.2 b 12.2 b 12.0 b 11.6 b 
Fecundity index 1,060 955 1,009 1,006 1,057 1,064 980 929 
Difference in FI 105 3 7 51 
 (D1-1.8) – (D4-1.8) = 77 piglets 
(D1-2.4) – (D4-2.4) = 135 piglets 
 
a The average number of inseminations per sow was 2.7 ± .03. 
bc Unlike superscripts within a row are different (P < .05).  
 
Table 6.  Influence of number of motile sperm cells per dose on reproductive performance.a 
 
 Number of motile sperm per 80 mL dose (billion) 
Item 3.0 2.5 2.0 1.5 
Number sows 3,757 1,123 1,078 860 
Pregnancy rate at Day 30 
of gestation 
87.0 87.6 87.8 86.1 
Farrowing rate, % 82.7 84.5 82.3 82.2 
Litter size (Total born) 10.7 10.9 10.6 10.9 
Litter size (born alive) 10.0 10.1 9.9 10.1 
Fecundity index 827 853 812 830 
 
a Inseminations were performed twice per day with an interval of 12 hours (BTS extender). 
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Table 7.  Effect of intra-uterine insemination and sperm cells per dose on reproductive performance (two 
inseminations at 24-hr interval; weaning-to-estrus interval < 4 to 6 days). 
 1 billion sperm per dose 2 billion sperm per dose 3 billion sperm per dose 
 Parity Weighted 
Average 
Parity Weighted 
average 
Parity Weighted 
Average Item 2 to 7 > 7 2 to 7 > 7 2 to 7 > 7 
FR, %a 
  GPb 
  DGPc 
DGP-GP 
 
65.7 
86.7 
+21.0 
 
68.8 
94.4 
+25.6 
 
65.8* 
86.9 
+21.1 
 
91.6 
92.5 
+0.9 
 
95.8 
92.9 
-2.9 
 
91.8 
92.5 
+0.7 
 
90.9 
90.6 
-0.3 
 
95.2 
86.4 
-8.8 
 
91.1 
90.5 
-0.6 
PB-totald 
  GP 
  DGP 
DGP-GP 
 
10.3 
12.1 
+1.8 
 
10.1 
11.7 
+1.6 
 
10.3* 
12.1 
+1.8 
 
12.6 
12.3 
-0.3 
 
12.7 
11.5 
-1.2 
 
12.6 
12.3 
-0.3 
 
12.5 
12.3 
-0.2 
 
12.3 
12.3 
0.0 
 
12.5 
12.3 
-0.2 
PB-alivee 
  GP 
   DGP 
DGP-GP 
 
NRg 
NR 
 
NR 
NR 
 
9.0* 
10.9 
+1.9 
 
NR 
NR 
 
NR 
NR 
 
10.9 
10.8 
-0.1 
 
NR 
NR 
 
NR 
NR 
 
10.9 
11.0 
+0.1 
FI-alivef 
  GP 
  DGP 
DGP-GP 
   
592 
947 
+355 
   
1000 
  999 
    -1 
   
993 
996 
+3 
Although farrowing rate and litter size for DGP (1 billion sperm) is not statistically different 
from the GP (2 or 3 billion sperm), the fecundity index is numerically lower for the DGP.  If the difference was real on a 
large scale farm, the difference would be: 
 
GP (2 billion sperm) – DGP (1 billion sperm): 1000 – 947 = 53 piglets per 100 sows 
GP (3 billion sperm) – DGP (1 billion sperm): 993 – 947 = 46 piglets per 100 sows    
 
a Farrowing rate 
b Goldenpig catheter Each ejaculate used had more than 70% motile sperm cells and less than 20% abnormal cells. 
c DeepGoldenpig catheter 
d Total pigs born per litter, average 
e Total pigs born alive per litter, average 
f  Fecundity index for pigs born alive per 100 sows (FI = farrowing rate x litter size) 
g NR indicates data not reported 
* Goldenpig average was lower (P < .05) than DeepGoldenpig average 
 
Table 8.  Reproductive performance for fertility rate at Day 30 (%), farrowing rate (%), total piglets born and piglets 
born alive, with traditional A.I. (100 mL in the cervix) and the intra-uterine technique (50 or 30 mL) in three 
different swine herds (Argentina data). 
 Fertility rate (Day 30) Farrowing rate 
Treatment Herd A Herd B Herd C Herd A Herd B Herd C 
30 mL dose (1.0 billion) 87.50 70.83  94.12 87.50 62.50 94.12 
50 mL dose (1.5 billion) 83.30 66.67  92.85 75.00 66.67 92.85 
100 mL dose (3.0 billion) 81.25 82.42  96.77 79.20 64.58 96.77 
Overall Mean 83.30 77.08  95.16 80.20 64.58 95.16 
 Total piglets born Piglets born alive 
Treatment Herd A Herd B Herd C Herd A Herd B Herd C 
30 mL dose (1.0 billion) 10.05 10.85 11.56 9.58 8.92 10.44 
50 mL dose (1.5 billion) 12.77 10.65 12.69 10.76 9.91 11.61 
100 mL dose (3.0 billion) 12.45 11.28 13.33 11.42 10.03 12.23 
Overall Mean 11.76 11.06 12.71 10.58 9.77 11.61 
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Table 9.  Fecundity index for pigs born alive (farrowing rate x litter size born alive) per 100 sows inseminated with 
(100 mL in the cervix) or intra-uterine (50 or 30 mL) in three different swine herds (Argentina data). 
 
Treatment Herd A Herd B Herd C 
30 mL (1.0 billion) 838 558 983 
50 mL (1.5 billion) 807 661 1078 
100 mL (3.0 billion) 905 648 1184 
Difference between treatments    
 100 mL – 50 mL treatment values +98 -13 +106 
 100 mL – 30 mL treatment values +38 +90 +201 
   50 mL – 30 mL treatment values -31 +103 +95 
 
Table 10.  Reproductive performance of sows inseminated with Goldenpig (3.0 billion sperm cells) or 
DeepGoldenpig (1.5 billion sperm cells).a 
Sows cycling by 7 days after weaning 
 Number of sows  Avg piglets born per litter Fecundity 
index 
(born alive) 
Sperm per dose 
Inseminated Farrowed 
Farrowing 
rate, % 
Total Born alive 
Goldenpig 
(3.0 billion) 
192 149 77.60 11.86 10.28 798 
DeepGoldenpig 
(1.5 billion) 
189 144 76.19 11.70 10.55 779 
Difference 3 5 1.41 .16 .27 19 
Opportunity sows (cycled > 8 days) 
Goldenpig 
(3.0 billion) 
58 32 55.17 12.80 10.96 605 
DeepGoldenpig 
(1.5 billion) 
59 34 57.62 12.17 10.55 608 
Difference 1 2 2.45 .63 .41 3 
Repeat breeders 
Goldenpig 
(3.0 billion) 
37 17 45.94 10.29 8.24 378 
DeepGoldenpig 
(1.5 billion) 
32 11 34.37 12.36 10.9 375 
Difference 5 6 11.57 2.07 2.66 3 
a Because of confounding and some aggregated data, statistical analysis could not be performed. 
 
Table 11.  Descriptive statistics of sows inseminated with the Goldenpig (3.0 billion sperm cells) or DeepGoldenpig 
(1.5 billion sperm cells) 
 Data for sows cycling within 7 days after weaning 
 Avg total piglets born per litter Avg number piglets born alive per litter 
Item DeepGoldenpig 
(1.5 billion) 
Goldgenpig 
(3.0 billion) 
DeepGoldenpig 
(1.5 billion) 
Goldenpig 
(3.0 billion) 
Number of sows 75 67 75 67 
Average 11.49 11.13 10.05 9.39 
Standard deviation 3.8 4.2 3.6 3.9 
Standard error of 
mean 
.44 .51 .42 .48 
Coefficient of 
variation 
33.40 37.78 36.19 42.12 
Minimum value 2 1 2 0 
Maximum value 20 19 17 17 
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Table 12.  Average total number of piglets born and born alive per litter by parity for sows inseminated by 7 days 
after weaning 
 
 Average “total” number of piglets born per litter 
 DeepGoldenpig 
(1.5 billion sperm per dose) 
Goldenpig 
(3.0 billion sperm per dose) 
 
Parity Number of 
sows 
Average SD Number of 
sows 
Average SD Difference between average 
values 
1 1 17.00  3 12.67 3.21 +4.33 
2 9 13.67 2.92 2 11.00 5.66 +2.67 
3 8 13.13 3.18 11 11.27 4.38 +1.86 
4 11 12.45 3.64 6 11.67 3.78 +0.78 
5 14 10.36 4.55 14 10.07 4.98 +0.29 
6 9 11.00 3.28 9 14.44 2.60 -3.44 
7 8 10.38 2.77 7 12.00 2.89 -1.62 
8 6 13.00 4.98 6 12.00 3.52 +1.00 
9 3 10.33 1.53 2 8.50 2.12 +1.83 
10 1 5.00  2 3.50 0.71 +3.33 
11+ 5 7.80 2.17 5 8.20 3.56 -0.40 
Overall 75 11.49 3.84 67 11.13 4.21 +0.36 
 Average number of piglets born “alive” per litter 
 1.5 billion sperm per dose 3.0 billion sperm per dose  
Parity Number of 
sows 
Average SD Number of 
sows 
Average SD Difference between average 
values 
1 1 13.00  3 11.00 1.73 +2.00 
2 9 12.67 1.94 2 10.50 4.95 +2.17 
3 8 11.63 2.26 11 10.00 3.66 +1.63 
4 11 11.18 3.52 6 9.33 3.67 +1.85 
5 14 9.29 4.36 14 8.29 5.01 +1.00 
6 9 8.67 3.35 9 12.56 2.70 -3.89 
7 8 9.25 3.01 7 9.43 2.94 -0.18 
8 6 10.83 4.54 6 9.83 2.79 +1.00 
9 3 10.00 1.00 2 8.50 2.12 +1.50 
10 1 2.00  2 2.00 1.41 0.00 
11+ 5 6.40 1.95 5 6.80 3.56 -0.40 
Overall 75 10.05 3.64 67 9.39 3.95 +0.66 
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Table 13.  Economic comparison between traditional and intra-uterine artificial insemination methods (Argentina 
data) 
 
 
Item 
Traditional  
A.I. 
50 ml dose  
(1.5 billion) 
30 ml dose  
(1.0 billion) 
Boar costa $1.720 $0.860 $0.570 
Bottle $0.260 $0.260 $0.260 
Catheter $0.540 $1.950 $1.950 
Water $0.090 $0.045 $0.030 
Extender MR-A 
(12, 24 and 36 doses) 
$0.580 $0.290 $0.190 
Towels $0.050 $0.050 $0.050 
Gynecological gel $0.160 $0.160 $0.160 
Semen filters $0.031 $0.015 $0.010 
Cost per dose $3.431 $3.630 $3.175 
  + 6% - 0.8% 
 
 
a
 The items included in "boar cost" were: 1) cost for purchasing the boar, 2) feed cost, 3) animal health, 4) 
depreciation of buildings and facilities, 5) salaries and labor, 6) semen processing supplies, and 7) utilities (electric, 
water, etc). 
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Appendix A. Computer spreadsheet used to evaluate use of intra-uterine insemination 
 
 
 
 
Assumptions -  Shaded cells can be changed
Cost per catheter $0.16
Doses per insemination 2.2
Sperm cells per dose (billion) 3.0
Number sperm cells per service (billion) 6.6
Sperm cells per collection (billion) 70 Traditional w/o expansion w/expansion
Intra-uterine A.I. Boar housing 1.00 0.61 1.00
Cost per catheter $0.79 Laboratory 1.00 0.91 1.20
Sperm cells per dose (billion) 2.0
Doses per insemination when implementing intra-uterine insemination 2.0
Sperm cells per service with intra-uterine insemination (billion) 4.0
Average number of matings per female per estrus 2.9
Estimated farrowing rate 79.3%
Commercial stud boar utilization 80%
On Farm boar utilization 60%
Average number of collections per boar per week 1.3
Intra-
cervical 
Cost per 
Dose
Intra-Uterine 
Cost per Dose
Intra-cervical 
Cost per 
Dose
Intra-Uterine       
Cost per Dose 
(without 
expansion)
Intra-Uterine 
Cost per Dose 
(with 
expansion)
Number of Boars 15             9                    250               152                    250                    
Number of Sows Inseminated 2,225        2,225             49,446          49,446               81,586               
Number of Doses Inseminated 14,196      12,905           315,467        286,788             473,200             
Animal Health - diagnostics, veterinary services, vaccines, antibiotics, etc. 0.05$        0.033$           0.07$            0.047$               0.047$               
Boar cost - purchase (including transportation and isolation), lease payments, royalties, etc. 2.60$        1.733$           0.98$            0.653$               0.653$               
Depreciation and or contract production* - the cost associated with facilities and equipment -$          0.30$            0.330$               0.200$               
Feed cost 0.15$        0.100$           0.15$            0.100$               0.100$               
Insurance - the cost of insuring animals, buildings, business interruption, etc. 0.10$        0.067$           0.10$            0.067$               0.067$               
Interest expense - interest on outstanding loans -$          0.12$            0.132$               0.080$               
Monitoring - analysis of feed, environment, security, etc -$          0.01$            0.006$               0.003$               
Other - legal, travel, donations, etc. -$          -$              -$                   -$                   
Taxes - building and real estate 0.01$        0.011$           0.02$            0.022$               0.013$               
Boar Cost 2.91$        1.944$           1.75$            1.356$               1.16$                 
Employee benefits - insurance, bonuses, taxes, education and training 0.11$        0.092$           0.11$            0.092$               0.081$               
Maintenance and repairs - this would be for both buildings and equipment 0.05$        0.055$           0.05$            0.055$               0.033$               
Utilities - gas, electric, water, diesel, telephone, etc 0.05$        0.055$           0.08$            0.088$               0.053$               
Salaries and labor - this would also include contract labor and administrative labor 0.70$        0.583$           0.70$            0.583$               0.513$               
Labor/Utilities/Maintenance and Repairs 0.91$        0.79$             0.94$            0.82$                 0.68$                 
Freight expense - the cost to deliver semen -$          -$               0.25$            0.28$                 0.17$                 
Semen processing supplies - extender, water, slides, pipettes, tubes/bags, bags, gauze, etc. 0.47$        0.282$           0.39$            0.234$               0.234$               
Supplies general - towels, clothes, boots, disinfect, soap, paper, pens, etc. 0.06$        0.066$           0.05$            0.055$               0.033$               
Semen Processing Supplies 0.53$        0.35$             0.44$            0.289$               0.27$                 
Total Cost Per Dose 4.35$        3.08$             3.38$            2.74$                 2.28$                 
Traditional catheter cost per pregnancy 0.35$        0.35$            
Intra-uterine catheter cost per pregnancy 1.58$             1.58$                 1.58$                 
Additional genetic cost per pregnancy 2.25$             0.85$                 0.85$                 
Total cost per pregnancy 10.34$      11.57$           8.20$            9.49$                 8.57$                 
On Farm Commercial Boar Stud
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Appendix B:  Example worksheet to evaluate the reproductive performance and economics of using intra-uterine 
insemination. 
 
a
 Value was not adjusted for a lower farrowing rate. 
 
Items Scenario 1 Scenario 2 Scenario 3 
Input factors    
Type of catheter Cervical Intra-uterine Intra-uterine 
Farrowing interval, d 7 7 7 
Number farrowing crates per group 64 64 64 
Estimated avg yearly farrowing rate, % 90.5 92.5 86.9 
Estimated avg litter size born live/litter 10.9 10.8 10.9 
Preweaning death loss, % 10.0 10.0 10.0 
Cost of each A.I. catheter, $ .17 .79 .79 
Time to perform each insemination, minutes 4 6 6 
Labor cost per hour for inseminators, $ 10.00 10.00 10.00 
Number of sperm cells per dose, billion 3 2 1 
Cost of semen per dose, $ 7.50 7.50 7.50 
Gilts inseminated per group, %  15.0 15.0 15.0 
Avg number of insemination/female/estrus 
(without gilts) 
2 2 2 
Estimated profit per weaned pig, $/head $8.00 $8.00 $8.00
a 
Calculations    
Number of farrowings per year 52.1 52.1 52.1 
Number of sows inseminated per group 71 69 74 
Total number of females inseminated/year 3,699 3,595 3,855 
Total number of females inseminated 
(without gilts) 
3,144 3,056 3,277 
Total number of insemination/year 6,288 6,112 6,554 
Total cost of catheters $1,068 $4,828 $5,178 
Total cost of labor $4,192 $6,112 $6,554 
Total cost of catheter & labor $5,260 $10,940 $11,732 
Total number of pig weaned/year 32,710 32,410 32,710 
Total profit from pigs $261,680 $259,280 $261,680 
Net (total profit – Catheter & labor) $256,420 $248,340 $249,948 
Difference from cervical A.I. $256,420 - $248,340 = -$8,080 
$256,420 - $249,948 = -$6,472 
